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SEISMOLOGY. 
W. J. HUMPHREYS, Professor in Charge. 

[ Datcd: Wrather nurcau. Washington, 1). C'.. Pcb. 4,1920.1 

TABLE I . - i ~ o i ~ i ~ ~ s t y i i i i i f f i l a l  eccr/hqicnbr rt-ynr/s. Dt~a i i  her, 1919. 

' SEC. 
1 :. ......... 
1 ........... 
1 ' .............. 
1 2 
1 ............... 
1 ................ 

................... 

None.. ........... Felt bv nimv.. ................. U. S. Weather Bureau. 
.._..do ............ Felt& seveial .................. W R Bpr' er 

d o - .  .............. .do. ......................... F. *N.'MeC#agh. 

do.. .......... Felt l q  sereral.... .............. Mrs. A .  %.Campbell. 
do ................. do .......................... Pwsreport. 

.... .do.. .......... Short and sharp.. ............... A. J. Bee .  

None.. ........... Men awskmed: shocks through- 
out night. 

San Francisco.. ......... 37 48 
Santa Cmz. ............. 36 55 

CALIFORNIA. 

h s  C3tirs ............... I 37 14 

I -2rnplitude. 
Date. Pliav., Time. T. 1 -4s I AN 

I l l  

..... 
.4guanga ................ I 38 a6 
Paso Ilnblrs.. .......... a5 4n 
Santa Rosa.. .......... .I 38 :!0 

i trjz.i Remarks. 

i ORLCmN. 

I3ullrun ................. U 30 

I 

1919. I 
Dec. 5 ...I........ 

! 
I 

' H. ni. 8. 
iP?. .. 0 19 22 

::::: : 2 :: 
F..... 0 4tiW I 

907 

........ Dee. 15-. ePe 1 10 84 
ep N... I 10 3 

FE .... 1 12 23 
FN.. .. 1 11 31 ........ ..... .... 
LIm 1 11 0'' 

... 11. 11). x. I Rcc. 

.... 

Observer. i 

Felt at Jllncau. I (See IMetir i  of the Seismographic Stations, University of California.) 
I ~ 

California. Point Lorna. Raja I'bga Academy. F. J. Dick. 
-- I 

I'ORRIG ESDUM. 
REVIEW, August, lN.9, page 601: 

In t!ie rerord of the quake 011 A uguat IS, it should Iiave lieeri ri.porlcc1 from 17 to IS hours <a. instead of from 5 to 6 hoiirrc. 

TABLE 5.--lias~rcoiat.nfnZ st.i.wioloyicti1 repurls, Deremher, 1919. 

( T i m  used: Mean Giwenwich, midnight to midnight. Nomenchture: International.) 

[For significance of symt)uIs RZI. €::YVIEB fur lannary, 1916, p. 59.1 

- 
...... 

.... ... ........ ....... 
!......I 

!.......I 

* Trace amplitude. 

Alaska. Bifkn. Jfaynstic O b s m u k m / .  U. 8. Coast and Geodetic 
Survey. F. P.' CJlriPh. 

' I.at., s i o  M' 00" N.; long., 135* 30' OY' W. Elnvation, 16.2 meters. 

Instriunents: Two Bosch-Omori, 10 and 13 kg. 

T' TD 
~ n s t r m e n t a ~  ronstants.. 

Arizona. Tucson. JIaynetic Obseruafory. U. 5. Coast and Geodetic 
Purvey. Wm. H. Cullum. 

Instruments: Two Bwch-Omori, 10 and 12kg. 

Instrumental constants.. $ :X ii 

Lat., 32' 14' 43" E.; long., 110' 50' Ofi" \V. Elevation, 709.6 meters. 

F To 

.... 
I 8 ,  

{ 

Tlrc. Is ..,_ __. I .... PP. .... 
LE .... I 
La ....i 
NE .... 

c. .... 

PI' N . . . i  

M N  ....I 
CE .... I 
Fs.. . .j 
FN.--l 

i ~ e c .  I p p 1 Km. ........ I .................... 
............... I ...... ...... 

...... 
......... I.... ................ ............................ .........I ....... 1: ......I ...... 

, ,  ......... 
I 

I 'difuniia. Berkeley. University of California. 
(&.e Bulletiu nf the Seismographic Ftst.ions, University of i'alifornia.) 

-~ ._________ 

, 
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TABLE 2.-InstsuInental ecismological T C P O T ~ ,  Decmber, 1919.--Continued. 

Amplitude. 

A u  I AN 
tance, Remarks. 

Dis- i I I 
Phase. I Time. 'Td 

! 

DECEMBER, 1919. 

Dah. 

Amplitude. 

Phase.' Time. 'Td - 

c'olorado. Dower. Saoed Heart College. Earthquake Station. A. W. 
Pora~ll, S. J. 

11s 
20 

19 

15 
!20 

l i  

I6 
1s 

........, 

............... 

Lat., 39" 40' 35'' N.: lonc., lMo 51' 54" W. Ele\-trtion, 1,655 meters. 

Instrumrnt: Wiechert, SO kg., astatic, horlzontal prndulum. 

I I I 1  -- 

*:Wn ....... ! ...... .................... ............................ 
.............. I.. .... P confused by air ........................... trenlom. 

*Wll ....... ..... .............. !:.. ... 
....... .......I.. .... P ronfiised by end .................... o f  p r e v i o u s  
*l,iYIo .............. qmke. ........... .... I 1::: j ...... .... I.. 

Dec. 2.. .... Very dlstinrt sinu- .... .. ........ so~rl%l on E-N'. 
R e r u r s  during 
day. 

XI ..... 
I T . .  ... 
F ..... 
eP. .  .. 
J. ..... 
M..... 
I' ...... 

12 ........... L. .... 14 20 .. i ............................ Distinct l u l  ir- I 1 F.. ..I iti 5o .. i ........ ' .................... regular wnvelcts I 1 I 1 at mtrrvals. 

24 IU 24 
24 11s .. 
?.4 34 .. 
210 (11 12 
XI 16 s4 
20 ?B 311 
20 34 .. 

IS.. .. .... 
... I 35 .... 13s .. ........ 

e1' .... 
L..... 
hf ..... 
c'..... 
F __.__ 

I I I  =...I ........ i Id= .... 2 aq .. ........# ....... .......I ...... 
3 510 .......... .:. tinrt sinusoidul 

rrciwring at in- i ' I  i FE--.- i i tervds. 

20 5s JS 
31 ?2 Y l l  
21 'Ji 30 
21 3G .. 
23 36 _. 

I Activitv at intrr- I VBIS hiiring dsy. 
23 

W... Do 

........ ..... 
s ...... 
P 

E.. ... 
20.. .I ........ eL .... 

L 
L I F ..... 

i 

i ..... ..... 

..... 
I 

! Lat., 41' 47' N.: long., G 0 3 7  W. Ele\-atiuu. 1RIl.1 meters. H. m. 8. I .sa. 1 r p Kin. ; 

0 2 8 0 5  ,......... 
n 21 25 3,030 I 
0 .IS cn..  ..................... .i ..... _I 

21 35 .. I 30 ............. _I ..... .j 
! - - . - - - I  ! 

22 3u ca. ............... , 1:. .....,......I ! - - . - - . I  

...................... 
1iu:rummfe: Two Milnr-Slia\v horiiontal pendu:ums, 0.45 kg. 

I' TO Sensitivitv. 
,ujtrulllelllsl const~,llls...(E. 13) 12 ?0:1 1" arc titt.3.b mm. 

N. 1.50 S 2O:l 1" arc lilt=19.2 mm. 

.................... 
i I 

.. .............. 
-- .. ............. 21 45 20 

21 .w lti 
' l!ll9. 

* Trare amplitude. 

District of Columbia. Whhiiigton. U. S. ifiatlier Bzireau. 
Lst., 38" 51' 12" N.: Ions., 77" 03' 03" W. Elrvaliw, 21 mrkrs. 

Instrument: M3rvin (vrrtical pendulum), undamped. Mcchnnlc:il registration. I 
I - - . -- 

Y Tn I 
Inqtriuncntal ronstants.. 110 6.4 ! 

P ..... 
S... ... 
L?. 
I C  ..... 

L ..... 

... 

.... 
L .... _i 
P 
eL.. .. 
L..... 

I sic. I p I p I A-jn. 

L,. .... I 31 30 ........ .......I. ..... -1.. .... 
;f ..... ! 21 33 ,xi IS ; *;w ........... 
?..... 20 ..................... 

12.3 01; 1 ........ I ....... I ....... ...... 
1 33 w .....-..I.. .:. I 
2 Cd .......... .......I ............. 

2il .. ........ i ............. 

crrall ....... 1:::: ......... j 

1 3!J 31) ............. .._I.. ............ .... ............ 

......................... ......I 
?o :;.: .. "6 ...... .I.. ........... , 

.............................. !. ........... - 1  Lost in micros. 

....... ......... 31 17 .. rtr'lli 8 I 
21 2d YO 

...... 33 313 I ........ ....... ....... 
F ..... 24 15 

P ..... 4 00 4s 14 
31 ..... 4 BI 24 21) 

....... 4 1s 
P ...... 4 93 

..... ....... 

P ..... I 1 2 6  1s I 1; ....... 

1919. 
Dec. 5... 

... ....... ....... ......I 
...... 

I ......, 

....... 

14. ......... 

I 1  ........ ....... 1 :'"'.'I ...... ........ ............. , , ..-I 

I 1 1 ' 1  I ~- - - 
* Trace amylilude. 

I 

I District of Columbia. Il'ashiiiuton.. Georqevelouiii Uiiiivmdy. I 
F. A.  Tondorf, 8. J. 

Lat., 3R0 51' 25" N.: long., i7' M' 24" W., Elevation. 42.4 mrttw. 

Instruments: Wierlwrt. 200 kg. s ta t ic  horizontal pmdiilum, 

Fnl~soil: Dr*myvrl 

kg. serliral. 

diorile. 

1' TU e 
E 166 5.4 0 

2 <YJ .1.0 0 
In<trumcnt:al constants.. 

10 .......... I 

...... ~ 

....... 
....... 

..... ....... ....... ...... 
F ..... ....... ! ...... 

..... ................. ........ fin? ! 1 82 a, ! 
F ~ 150  I 

L ...... 21 44 10 lti ....... I ............. 
F ..... I 22 14 .. ........I ....... I ............. 

I 
...... ........ ....... ....... ...... 

... ........ e i 1215 3i I 
OL .... j 21 35 00 ....................... I ...... 

i I 1  

14 

1S 

L? 

m 

m 

27 

..... 

..... 

..... 

...... 

...... 

._._.. 

r ..... ....... .... ..... 
8. ..... 0 21; w .... 
F ..... .. ........I ....... ....... ...... I. ..... .. ....... 

I i  PI 1 _ . _ .  2 .................... .......I ...... 
I. ..... 2 13 .. 1s I ....... ; ............. 
1, ..... 2 115 .. 1.5 ! ....... i ........... 
F ..... I 2 .iu C d  I : , ,  ....................... 1 ::: ... 

eL .... 21 13 .. 
L ..... .. ....... ...... 
F ..... Y cu 



DECEMBER, 1919. 

el,. .. 21 w to 1) .IO 
20 

LE .... 21 42 .. 1; 
LE .... 21 Bo .. 15 
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TABLE 2.-It~strun~ntid seisnrologicnl reports, December, 1919-Continued. 

.............. ...... i N-S inasked b 

.................... very bcavy d 

..................... crw. Theremrd 

.................... a prsrs to be 

.................... 

.................... 

000 

__. I '._.__._.I p::::, ' H, 2! i I 12 

Date. gf; Phase. Time. I l l  

quake a t  a dis- 
taut epiwritre. 

tE t  01 a severe 

Amplitude. 
Period 

T. 

1,. ... ./ 0 4 i  13 I.. ..... .!. 
L.. ... 4 33 I S  ............................ 
L ..... 4 3.1 00 ........ * I 0 0  

: .r. .  ... II .;s 54 ............................ 

P u n a .  Larwmce. Un ivtrsity of Kaiuas. Department' of Physics 
and Bstrononiy. F. E. Gester. 

(Report for December, 1919, not received.) 

................... Phssrs masked by 

Small micros golug 

micros. 

............. on. 

Maryland. Chtheltetihani. Xngiietic Obseraatory. U. 8.  Coast a i d  
Geodetic Survey. George Hartnell. 

(No earthquake recorded during December, 1919.) 

hlassachiisetta. Cisnbridge. IIurtord Liliiwv-sity Stisnioc/raplric Station. 
J. Ts. Woodworth. 

(Report for December, 1919, not received.) 

P ..... 1 01 IS ........ *%I 1.. 
I I . . . . .  1 :I7 36 I ........ *llM ! ............. 

Misouri. Saiiit Louis. 8 t .  Loiiis Utciwrsiiy. Geophysical OLsen a- 

(Report for December, 1919, not received.) 

tory. J. I). GoeMe, 8. J. 

........... 

New York. Bu.fiilo. CwLigius CIolhelt-p. John A .  C!urtin. R .  J.  

(Report for December, 1010, not received.) 

New York. Ithnen. Comell U t t i w d y .  Heinrich Ries. 

- - 

Lat., 42" 26' 55" N.; long., 76" 29' 03'' W. Elrvatim, 242.6mctrn:. 

I nstroments: Two Umch-Omori 2.5 kg. horiioutnl penduluius (mrclmniri~l n.:,i. : r:il i t m  .. 
1' l )  

1ustrrtrnm::il cowtaiit::. .{: E -4 "6 4:1 

.... 
... 
.. ...... 

t?. 
I ,? .  
S?... 
1 
1.1, .... 
h~ ..... 
c L  .... 
eL .... 
F 

1, ..... 
el,. ... 
L ..... 

s'tc. 4 1 .......I Ir I Ir . . l .k;; : . i  

4 ...... .!...'. 
5 I ::"". , 1::""'I""'- .....I. ..... 

............. I....... ..... 

...... ................ 

....... ................... ......................... ........ ............ 

31 03 80 ..I.. ..I Marked micros ren- 
21 05 42 .I.. der meawm 
21 16 Oij I nlents doubtful. 
"1 XI 4s I:: : .....; 
i'i 41 oii ........ 1.. *SUI ....... 9,so i 21 41 u0 ........ I .................. 
21 51 ut; ............................ 
?! (16 42 ...................... 

..................................... ::::::I Micros. 

1Y?# 54 ........ *200 ....... ..... .I Micros going on. 
0 ?P 3G ............................ Small micros going. 
o 2i 48 ........ wo ....... ......I on. 

I 
... ..................... ..... .. ...................... I :  I !  I 

11 1 ........I CT.. 2 1s 30 : 1s 
I j 2 3 u  : ......' 

1 rN .... 

N. .... 
UN .... 
Fm .... 
FN .... 

i el,. ... 

! 

I I !  .,s ....... I ....... ......I n_" 1 ....... i ::::::: I.... .. 1 
............... ...... 

0 25 ::5 I ........ ~ ....... I .............. 
0 25 53 I ....... I ............. 
0 "5 59 *25 ............. 
0 36 .. ........I .................... 
0 35 .............................. 
0 53 30 1 15 1 ...... - 1  *?o ......I 

New Tork. Xeui ILrX.. For:!hm Utiirwxiiy. D. L[. Kulli\.:in, S. J .  
(Report for DecemLer, 1919, not received.) 

Date. Phase. Time. Perioil' I Remarks. 1 1 I I T* 1 - \ A - 1  Aa ~ m c e ' l  
Vermont. Northjcld. Ow. S. K z t h c r  Bureau. Wm. A. Shaw. 

(KO eart.hquake recorded during December, 1919.) 

Canada. l i t tnm.  Uoriiitiioti ~4Sfr0110ttEh'~ll Obserontory. Earthquake 
Station. Otto Klotz. 

Lat.. 45' 23' 3s" N.; long., i 5 '  12' 57" M. Elevation, 83 meters. 
Inrtruments: Two Bosch photographic horizontal peudolum, one Splndler & Hoyer 

SO kg. vertical seismograph. 
V To 

Instrumental constants. .lXl I 

1!119. 
Der. 5 ....... 

I 

.. I .... 

...... ........ ....... 
~ I ...... 
~ i* ..... .. 

I 

S and I, from the 
Deformation In- 
strunieJit with a 
Eale 01 I S  mm/hr. 

14 1 ........ ! I I.. .... I{; ;; to 1.5 1 .......I ....... 1 ...... 1 N-9. masked by 
micros. 

I F..... 2 40 .. I..... ....................... 
20 ....... 

i 
Chnacla. ~ u r o t l i o .  Dominion Mctuorohgim! Stlrvice. 

clay. 
1,at.. Po 4W 01" N.: lmg., 7.3' 23' 5.1'' W. Elevation, 113.7 meters. Subsoil: Sand and 

1uslro:nent: Miliir horizontal pendulum, North; in the meridian. 
Tu 

Iustruniental constaut. .1S. I'illar deviation, 1 mni. swing 01 b u m  41.15". 
I 

1919 I 
Der. 3 , ....... 

14 _ _ _ _ . _  . 

14 I ....... 
I 4  I...... 

I 

! 

1; I...... 
I 
i 

%I j...... 

I 
I 
I 
I 
I 

! 
23 i 

"1 ! ....... 

i.-.--.  

I H. m. 8 .  SPC. c 6m. Marked m l c r o s  
when other sta- 
t i o n  r e c o r d a  
quake. 

Earthquakes r e  L ..... ........ 
Y ..... I 2 l i  24 ....... Alaska ou the 

.... ........ p o r t e d  f r o m  

1, ..... l i  16 l? Thickening. 
eL .... li 19 36 
M ..... 1i 42 1 M  ........ Llghttumeddowu 
1,'. at  17 h 37 IU. 

* Trace amplitude. 
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P ..... 
8 
I,. .... 
M ..... 
L ..... 
L..... 
F ..... 
M.. ... 

...... 

TABLE 2.-Inatmmentnl seismological reports. Dccember, 1919-Con. 
- 

I 
Date. 

.- -- --- 

21 M) 54 ........ I .............. I >f.wkcct mirrtr; 
31 06 IS i 1:::::: .... ll.,iu 2Oh 3 t i i  lo 
21 15 43 ........I.. ..... .......I.. 
21 29 36 ........ 1 *3HJ ....... 17,670 
21 3s 50 ........I....... 
?2 14 20 ........ I....... ............. 
22 43 28 ........ I .................... 

........ ............. 
'Ylll Urn. 

....... , ...... 
.... 18 55 I ........ I *.50 .......I.. I Wdynot Jwsei3mic. 

1919. net. 3. ......... - 1  

22 ......... ~ Pa .... I l o 9  02 j ........ rN .... 1 os q2 ~ . M~ .... I 101) u ...... ~. 
I M N  .... I 1 10 oti , 5 
i F ..... 114 .. i ............... 

i i 

3 ..... , 9 2 $ 5 5 !  ?..5 1 .......I ....... i ...... 
2 2.5 3.i s I .............. 1 ...... 

P ..... 2 31  $1 ....................... I"...' 
ii.::..l d ? i j s ~  3 I t i !  ....... I ...... 1 

.......I ............. i 

1 ....... 
...................... _._._.! *a j ............. 1 ....... *%I ...... I 

I ...... 

' ..... ....... 
i ...... ...... 

.' ..... I1 .55 44 

? ..... 4 2? 16 
d ..... 4 2G 4? ........ ....... .... 
P..... 4 35 03 

P ..... 1 3'2 0' .................... .... 
1 ...... .......................... 
ib ..... ........ 
P ..... 

... ........ ...... 

? 29 G ............... .......I..... .I 
@ ..... ........ ....... ...... I I I !  

I I  

F ..... ..................... ! 

P ?  .... 20 16 59 .................... ..... ........ 1 .......I....... 
, I  

P? .... 0 13 21 ...................... 
M ..... 0 20 13 1 ........ 1 "'50 ....... 
F ..... 0 25 08 

P ..... 

F ..... 

...................... ... 
134 58 ...................... 1 ...... 

Y ..... 1 41 21 ......... '300 .. .....,...... 
149 $3 ........I .............. I ...... 

............... ...... I ,__... 1 3 s  54 .......I 

P 0 23 35 .......I... 
F 0 41 30 .......I ...... 
.... ........ ....... hf I... :::I 

P ..... 16 56 55 I ............................ 
M ..... 17 01 24 ........ *lo0 ............. 
F ..... I 17 09 51 i l l i l  ............................ 

I I - I -J--L 
* Trace amplitude. 

SEISMOLOGICAL DISPATCHES.' 

London, December 3, 1818. 
A serious earthquake occurred in western Asia Minor 

on Thursday, seven villa es in the district of Sonlu and 
Balikeari being destro y e t  ticcording to nclvices receirecl 
here from Consttlntinople. Many ersoiis were killed nnd 

Juneau, AZusKa, December 14, 1919. 
Juneau and vicinity were rocked at  4:lO p. m. to-day 

by one of the heaviest earthquakes experienced here iii 
years. Buildings were badly shaken, but 110 material 

injured, it is ~tated.-~4ssociated $1 less. 

----- 
1 Reported by the Organimtion indicated and collected by the seismological station at  

Georgetown University, Washington, D. c'. 

drtmage has been re orted. It is believed the shocks 

t,hat the rolcaiio nuiy be in eruption ng~~.m.--A$.~nclnfed 
Presx. 

Tmrn J.-Lale reports. (Iji~iri/?ilej?.~ill.) 

centered about the Ip katmrti Volcmo, neaf ICodiak, and 

Hawaii. Horiolulu. Magnetic Obse.raatnr!r. U. 8.  Coast and Geodetic 
Survey. Frank Neumann. 

Instromoiit: Milne sc4sinogmph or the Seigmolo:i-al fo!niuiltee of the Brltish Assvia- 
tion. 

TD 
Instrmnental constsnt. .18.4 Sensitiveness 0.40 nrr tilt-1 mm. 

Lit., ?I* 13' 13" N.; lo:ig., 13So 03' IS" W. Elcvation, 15.2 metrrs. 

1919. I 
! 

Nor. 5 ........ 

1 
I 

! 

6 ....... 

i 
18 ~ ....... 

1s : ....... 
I 
i 

30 ....... 
i 
I 

__ . - 

.. 
.... ..... .. ............... 

...... 

..... ...... 
.. ............. ..... 

P ..... ....... ...... 
L ..... ..... 
..... .. ..... .. ..................... 

iP .....I 14 19 :S 

SI<, ... 14 32 IKI 
L.....I 14 3>1 43 
;1.....: 14 42 $2 
(.  ..... I 14 4s .. 
F __.._ I15 36 .. 

s ...... / 1.1 27 is 
.............. ...... 

14 

....... ...... .............. ...... .................... 
I 

Vcry shnrplg de- 
filed. 

eP .... I 0 17 $2 I 1s 1 .............. ! ...... Phaseindefinite. 
cS ..... 6 W 4S ............................ 
L.. ... G 311 33 ............................ 
c.. ... (i 42 .. 19 .................... 
F ..... 7 2.5 .. j li .............. 1 ...... 
e...... 8 3n an ............................ 
hf ..... x 31 00 ........ *50 ............. 
P ..... 8 34 .............................. 

* Trwe aniplitiidP. 

i 
..... 

Porto Rico. V i e r l , ~ ~ .  Magiw!it 0bsfri:ufa.y. T i .  S. Coast and 
beodetic Survey. W. hl. Hill. 

Lal., 19' 09' N.: Long., 65' 27' W. Elevation, 19.8mcters. 

Jnstrumenls: T w o  Bmch-Omori. 

~nstrumenta~ coustantu. .{: i! ii 
1' 1 0  

, I  
.~ - 

1919. 
NOV. 

I 
ti I.. 

1 
! 

i 

..... ........ .. ........ .... .... 
.... ........ ...... 
.... ........ ...... ...... .... 

...... ...... I F ..... .. .... 
ahuut lY. 

........ ............................ 8 ~ ePa ...( 3 44 39 I aelt in seyeral 1 
I 

. el%. .. I 3 45 18 ' ........ 1 .......I *I0 1. .... .! 'in Porto Rico. . F .____! .I ............. 3 47 .. ~ ........ 1 ...... 


